Lysines in the amino-terminal alpha-helix are important to the stability of Rhodobacter capsulatus cytochrome c2.
The protein stabilities of wild type and four site-directed mutants of Rhodobacter capsulatus cytochrome c2 have been characterized. The integrity of the cytochrome c2 iron-sulfur environment was ascertained by titration of the 696-nm absorbance band with alkali, and the conformational stability was determined by titration of the 220-nm circular dichroism signal with Gdn-HCl. Analysis of the alkaline transition pK value of K12D (lysine-12 substituted by aspartate) indicated that the K12D iron-sulfur environment was destabilized by 0.6 kcal/mol relative to the wild-type cytochrome c2 at low ionic strength. In contrast, the alkaline transition pK values of K14E (lysine-14 substituted by glutamate), K32E (lysine-32 substituted by glutamate), and K14E/K32E (lysines-14 and -32 substituted by glutamates) were indistinguishable from the wild type, indicating that these substitutions have no effect on the stability of the iron-sulfur environment. Gdn-HCl denaturation of K12D and K14E indicated that both these mutations decreased conformational stability by 1.3 kcal/mol. In contrast, mutant K32E exhibited a small stabilizing effect of 0.2 kcal/mol. Gdn-HCl denaturation of K14E/K32E indicated that this mutation decreased conformational stability by 1.3 kcal/mol, which is consistent with the additive effects of the single charge mutations at positions 14 and 32. The conformational instability of mutants possessing negative charges at position 12 or 14 is best explained by their positioning at the carboxy-terminal region of the amino-terminal alpha-helix of R. capsulatus cytochrome c2. Accordingly, introduction of negatively charged groups into this region appears to destabilize cytochrome c2 through energetically unfavorable interactions with the dipole of the amino-terminal helix.(ABSTRACT TRUNCATED AT 250 WORDS)